Immunoreactivity of Stat5 phosphorylated on tyrosine as a cell-based measure of Bcr/Abl kinase activity.
Stat5(1) (Signal Transducer and Activator of Transcription 5) is normally phosphorylated and activated by Janus kinases. In cells transformed with BCR/ABL, Stat5 is constitutively activated by promiscuous phosphorylation. Cytometry of intracellular antigens can be used to evaluate cell treatments affecting gene expression, because it precisely provides the fraction of affected cells and the quantitative change in expression. Here, we asked whether we could measure a phosphorylated epitope on Stat5 by cytometry, and whether that measurement would respond to Bcr/Abl inhibition. Chronic myelogenous leukemia (CML) cell lines or control Bcr/Abl-negative cells were treated or not with imatinib mesylate, fixed and permeabilized with formaldehyde followed by methanol; reacted with rabbit polyclonal and mouse monoclonal antibodies against an epitope including tyrosine 694 of Stat5a (pSTAT5); reacted with antibodies that mark mitotic cells; counterstained with secondary fluorescent antibodies and 4',6-diamidino-2-phenylindole (DAPI); and then subjected to flow cytometry. Western blotting was performed with pSTAT5 and Stat5 antibodies. Optimal fixation and staining parameters were established for pSTAT5 antibodies with K562 cells. These cells displayed high levels of immunoreactivity with pSTAT5 probes that could be inhibited uniformly with imatinib mesylate in a dose-response and time-dependent manner. The IC50 for downregulation of pSTAT5 immunoreactivity for K562 cells by cytometry was approximately 70 nM. The inhibition half-time was approximately 1 min. At micromolar doses this reactivity remained minimal for up to 7 days. Cultured cells also displayed a population of negative cells that increased under conditions related to cessation of cell growth (media nutrient depletion). This study also showed quantitatively that a rabbit polyclonal antibody that cross-reacted with an additional epitope could be used successfully as a measure of Bcr/Abl activity. We have developed a sensitive cytometric assay for Bcr/Abl kinase activity in human hematopoietic cell lines.